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■ Abstract 
The aim of this pilot study was to compare the effects of an 
intensive nutritional intervention with usual care conditions 
on dropout rate, body weight, lifestyle changes and glycemic 
control in patients with type 2 diabetes mellitus (T2DM). 
Thirty outpatients with T2DM but without insulin treatment 
(mean age: 57 ± 9 yr) were randomly assigned to one of the 
two intervention groups: intensive care (IC) or usual care 
(UC). Patients in the UC group were given advice about die-
tary and physical activity goals in one consultation session at 
baseline, while patients in the IC group attended five goal-
oriented consultation sessions held approximately every two 
weeks from baseline onwards. Changes in body weight, 
T2DM knowledge, dietary intake, physical activity, HbA1c, 
and percentage of dropouts were evaluated at 1-year follow-

up post-intervention. Fifty percent of patients quitted the 
program and were classified as “dropouts”. Program com-
pleters were older and included a lower percentage of newly 
diagnosed T2DM compared with dropouts. A tendency to a 
negative association between attendance of the IC group 
and the likelihood of dropping out was found (p = 0.08). 
No difference was detected between UC and IC groups re-
garding changes in body weight, HbA1c or other outcome 
measures, at post-intervention or 1-year follow-up. This pi-
lot study did not confirm advantages of intensive nutritional 
intervention in T2DM patients in terms of glycemic control, 
body weight, diet and physical activity. However, the high 
dropout rate may have hampered its effectiveness. 
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Introduction 
 

          utritional intervention, as an integral part of 
      diabetes management, aims to attain and main- 
       tain optimal metabolic outcomes, to prevent 

and treat medical complications, and to improve gen-
eral health [1]. Although there are individual studies 
showing that medical nutrition therapy provided by 
dietitians improves glycemic control and lipid profile in 
diabetic patients [2-4], most systematic reviews yielded 
inconclusive findings regarding the effect of diet on 

type 2 diabetes mellitus (T2DM) [5]. This could be 
partly attributed to the low compliance and adherence 
rates to diet [6-8]. T2DM patients encounter several 
educational, environmental, psychological and lifestyle 
difficulties in modifying their lives to accommodate 
disease management [9, 10], and, in general, they ap-
pear to be more likely to cooperate with pharmaceuti-
cal management than with self-care behavior such as 
dietary modification [11]. Dietitians believe that provi-
sion of additional and more individualized education, 
as well as obtainable goals, could help patients to over-
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come the barriers [12]. From the patients’ point of 
view, non-attendance at the meetings with the dietitian 
could be improved by the provision of more new in-
formation during consultation, better coordination of 
the appointment with other specialists, as well as die-
tary advice that is better tailored to meet personal 
needs [13]. 

Incorporating suggestions from both dietitians and 
patients for improving nutrition management at an 
outpatient clinic, we implemented an intensive nutri-
tional intervention and examined its effectiveness, in 
terms of body weight changes and glycemic control, as 
well as its effect on the dropout rate. The results of the 
pilot study are presented here. 

Methods 

Subjects 
Thirty T2DM patients (16 men and 14 women, 

mean age: 57 ± 9 yr), attending an outpatient clinic in a 
general public hospital, were randomly assigned to a 
usual care group (UC) or an intensive care group (IC). 
After being informed of the purpose and procedures 
of the study, all subjects signed a consent form. The 
study protocol was approved by the Harokopio Uni-
versity Ethics Committee. 

Intervention 
The aim of the intervention was to enable patients 

to make informed and reasonable changes with regard 
to their diet and physical activity, namely to increase 
their fruit and vegetable consumption to 5 portions per 
day, to consume 4-6 meals and snacks, to reduce their 
dietary intake of saturated fat, sweets and sugar-
containing beverages and to increase their physical ac-
tivity to 30 minutes at least 5 days/week. They were 
also informed about smoking risks and encouraged to 
stop or limit smoking. 

In the UC (standard dietary care for patients with 
diabetes in the hospital), dietary and physical activity 
goals were discussed in one consultation session at 
baseline. Patients were re-evaluated on a monthly or 
bi-monthly basis, following their appointments at the 
outpatient clinic. People with diabetes in the IC at-
tended five consultation sessions, scheduled approxi-
mately every two weeks, independent of their outpa-
tient clinic appointment, for a 2-month period. The 
sessions were goal-oriented. A visual agenda setting 
chart was used [14] and patients were encouraged to 
identify their own priority goals with regards to diet 
and physical activity, as well as to make their own pro-

posals for feasible changes in their lifestyle in order to 
attain and maintain their goals. A new goal was allo-
cated in each session and previous goals were re-
evaluated along with suggestions on the management 
of high-risk situations. Positive reinforcement was 
provided throughout the intervention. All consulta-
tions were conducted by two experienced clinical dieti-
tians, who had received further appropriate training. 

Clinical, nutritional and biochemical assessment 
Information on the health status and prescription 

of antidiabetic medication of the participants was re-
trieved from medical records. Body weight, height and 
waist circumference were measured. Dietary intake was 
assessed using a modified version of a widely-used 
semi-quantitative food frequency questionnaire [15], 
including the main food groups of the Greek diet, 
namely dairy products, fruits, vegetables, cereals, pota-
toes, legumes, red meat, poultry, fish, sweets, alcoholic 
and non-alcoholic beverages. Physical activity was es-
timated through a brief self-reported questionnaire, 
which collects the previous week’s physical activity 
[16]. Patients’ knowledge about T2DM and lifestyle 
parameters was evaluated through a relevant question-
naire. Measurement of HbA1c was used to assess gly-
cemic control. During intervention implementation, 
patients who wanted to quit the intervention at any 
stage or who did not appear in two or more consulta-
tions were classified as “dropouts” and the remaining 

 
Table 1. Clinical characteristics of study participants 
 

 

Parameter 

 

Intensive care 
(n = 15) 

 

Usual care 
(n = 15) 

 

Age (yr) 56.
 

3 

 

± 8.
 

8 56.
 

9
 

± 

 

10.
 

0 

 

Female (%) 40.0 53.3 
 

Newly diagnosed  
diabetes (%) 

60.0 46.7 

 

Antidiabetic pills (%) 93.0 60.0 
 

BMI (kg/m2) 32.
 

2 

 

± 4.
 

1 31.
 

6
 

± 

 

5.
 

0 

 

Waist circumference (cm) 107.
 

5 

 

± 13.
 

6 97.
 

8
 

± 

 

17.
 

0 

 

HbA1c (%) 9.
 

5 

 

± 1.
 

6* 7.
 

6
 

± 

 

1.
 

8 

 

Diabetes knowledge (0-12) 7.
 

4 

 

± 2.
 

2 7.
 

0
 

± 

 

2.
 

4 

 

Fruits & vegetables  
(servings/day) 

4.
 

0 

 

± 3.
 

7 4.
 

6
 

± 

 

2.
 

5 

 

Sweets, cakes and pastries 
(servings/day) 

0.
 

6 

 

± 1.
 

2 0.
 

7
 

± 

 

1.
 

2 

 

Physical activity level 1.
 

6 

 

± 0.
 

3 1.
 

6
 

± 

 

0.
 

2 

 

Legend: Data are mean  ± SD. Diabetes knowledge and physical activity 
levels were determined using questionnaire with grading system. * Signifi-
cant different from usual care (p = 0.04). 
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patients as “completers”. All the assessments were 
conducted at baseline, at post-intervention (or 2 
months after baseline examination) and at 1-year fol-
low-up. 

Statistical analysis 
The Kolmogorov-Smirnov test was used to test for 

the normality of distributions. Two-sample t tests and 
two-sample Mann-Whitney U tests were used where 
appropriate to compare continuous variables of inter-
est between groups. Logistic regression analysis was 
performed with membership in the drop-out group as 
the outcome of interest. Because of the small sample 
size, the rank transform method has been used to 
evaluate differences between pre-intervention, post-
intervention and follow-up values i.e. observations 
were replaced by their respective ranks and ranked re-
peated measures analysis of variance was performed 
(Friedman’s test). 

Results 
No differences were found between the two groups 

in anthropometric, dietary and physical activity pa-
rameters at baseline (Table 1). IC patients had signifi-
cantly higher HbA1c values, compared to those in UC 
(9.5 ± 1.6 vs. 7.6 ± 1.8%, p = 0.04), whereas 93% in 
the IC vs. 60% of the UC were on antidiabetic medica-
tion (p = 0.08). 

Fifty percent of patients were dropouts. Compari-
sons between completers and dropouts revealed no 
statistically significant differences between the two 
groups (with regards to history of diabetes, sex, 
HbA1c, BMI or waist circumference), apart from their 
age, with those not completing the intervention being 
younger compared to completers (53 ± 9 vs. 60 ± 9 yr, 
p = 0.05) (Table 2). A trend for an association between 
group and dropout was observed: 66.7% in the UC 
and 33.3% in the IC were dropouts (p = 0.07). To ex-
plore the effect of several factors in relation to the like-
lihood of being a dropout, a logistic regression was 
performed. Older people (p = 0.03) and those with 
newly diagnosed T2DM (p = 0.05) were more likely to 
complete the program, whereas a tendency for a nega-
tive association between attendance of the IC group 
and the likelihood of dropping out was found (p = 
0.08). 

Ranked repeated measures analysis of variance re-
vealed no difference between UC and IC with regards 
to BMI, waist circumference, T2DM knowledge, 
HbA1c and intervention goals at different time points, 
either for the study completers (n = 15) (Table 3) or 
for patients available for measurement at 1-year fol-
low-up (n = 19). 

Discussion 
We hypothesized that an individualized, goal-

oriented, intensive nutritional intervention, in terms of 
frequency of consultations, would improve patient-
health professional relationships, challenge patients’ 
perceptions and thus induce significant changes in the 
investigated outcomes. Our results did not support this 
hypothesis, as the implementation of this type of inter-
vention did not bring about changes in glycemic con-
trol, body weight, and dietary or physical activity pa-
rameters. On the contrary, patients’ nonattendance 
emerged as the major problem and as the limiting fac-
tor for the power of the study. A tendency towards a 
lower dropout rate was observed in the intensive pro-
gram, where more time was devoted to patients and 
nutritional advice was more closely tailored to individ-
ual needs. However, other parameters, such as pa-
tients’ age and being newly diagnosed for T2DM were 
found to be more important in explaining dropout. 

The high non-attendance of T2DM patients to die-
tetic consultations has been of particular interest [13]. 
The 50% rate observed in the present study, although 
high, was within the range reported for diabetes out-
come studies in the review by Norris et al. [17]. Attri-
tion rate constituted an important problem for the va-

 
Table 2. Baseline characteristics of study completers and dropouts 
 

 

Parameter 

 

Completers 
(n = 15) 

 

Dropouts 
(n = 15) 

 

Age (yr) 60.
 

0 

 

± 9.
 

0 53.
 

0
 

± 

 

9.
 

0*
 

 

Female (%) 40.0 53.3 
 

Education (yr) 10.
 

6 

 

± 5.
 

6 12.
 

7
 

± 

 

7.
 

2 

 

Newly diagnosed  
diabetes (%) 

33.3 60.0 

 

Antidiabetic pills (%) 80.0 73.3 
 

BMI (kg/m2) 31.
 

2 

 

± 4.
 

4 32.
 

7
 

± 

 

4.
 

7 

 

Waist circumference (cm) 103.
 

0 

 

± 16.
 

0 104.
 

0
 

± 

 

16.
 

0 

 

HbA1c (%) 9.
 

1 

 

± 1.
 

6 8.
 

4
 

± 

 

2.
 

2 

 

Diabetes knowledge (0-12) 7.
 

1 

 

± 2.
 

1 7.
 

3
 

± 

 

2.
 

5 

 

Fruits (servings/day) 1.
 

6 

 

± 1.
 

5 1.
 

8
 

± 

 

1.
 

2 

 

Vegetables (servings/day) 2.
 

6 

 

± 2.
 

2 2.
 

6
 

± 

 

1.
 

8 

 

Physical activity level 1.
 

7 

 

± 0.
 

2 1.
 

5
 

± 

 

0.
 

2 

 

Legend: Data are mean  ± SD. Diabetes knowledge and physical activity 
levels were determined using questionnaire with grading system. * Signifi-
cant different from completers (p < 0.05). 
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lidity of the effectiveness of self-management training 
in T2DM [17]. General health locus of glycemic and 
dietary control and feelings of obligation to keep the 
appointment with the dietician have been found to be 
the most important predictors of non-attendance, with 
a substantial proportion of patients perceiving their 
visit to the dietician to be of little usefulness [13]. Pa-
tients’ motivation, defined as the probability that a per-
son will enter into, continue and adhere to a specific 
change strategy [18], may, therefore, be important in 
reducing dropouts. Patients’ readiness for change has 
also been recognized as one of the factors that set hur-
dles in the clinical setting [19]. Nutritional intervention 
should aim at both providing knowledge and motivat-
ing patients to increase their likelihood of following 
the recommended course of action. We speculate that 
a potential benefit from the application of the nutri-
tional intervention and a lower dropout rate would 
have occurred, if a motivation component had been 
included in the intensive program. 

Indeed, substantial improvements in HbA1c were 
found at 1-year follow-up after an educational inter-
vention in patients with elevated HbA1c baseline lev-
els, who were likely to be highly motivated and pre-
pared to make a change in their diabetes management 
[20]. Furthermore, as it has been previously shown that 
the beneficial effect on glycemic control disappeared 
one year after the last session of a short-term individ-
ual education program that did not include a structured 

follow-up [21], regular reinforcements may be proven 
to be an essential component of the intervention in 
order to achieve sustained motivation. Nonetheless, 
although some previous studies have shown favorable 
effects of intensive intervention programs on cardio-
vascular risk factors in diabetic patients [22-24], a re-
view of the use of behavioral therapies in the manage-
ment of T2DM concluded that behavioral 
diet/exercise interventions are effective in inducing 
changes in metabolic outcome measures, but no pat-
terns could be discerned in the available trials to sug-
gest specific patient, provider, or intervention charac-
teristics that would influence the effectiveness of be-
havioral therapies [25]. 

In conclusion, the present pilot study did not reveal 
any advantage from an intensive nutritional interven-
tion in T2DM patients in terms of changes in glycemic 
control, body weight, dietary and physical activity hab-
its. However, the high dropout rate observed may have 
hampered its effectiveness. Further explorative studies 
are needed to evaluate dropout characteristics, namely 
readiness to change, and to investigate the effect of in-
cluding motivation techniques in a nutritional interven-
tion for inducing significant improvements in nutri-
tional and biological outcomes. 
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